Concerted stimulation of PI-turnover, Ca2+-influx and histamine release in antigen-activated rat mast cells.
Phospholipid metabolism in rat mast cells activated by antigen was examined with reference to phosphatidylinositol (PI) turnover. Upon antigen stimulation, histamine release from passively sensitized mast cells with IgE was potentiated by adding phosphatidylserine (PS). The addition of antigen to [3H]glycerol-prelabeled and sensitized mast cells induced a marked loss of radioactivity of PI and a concurrent accumulation of 1,2-diacylglycerol (DG) and phosphatidic acid (PA) within 5 to 60 sec. Furthermore, this antigen-induced PI breakdown was enhanced in the presence of Mg2+. Histamine release occurred in parallel with PI breakdown. On the other hand, the transient Ca2+ influx into mast cells, as measured by uptake of 45Ca2+, was found to occur quickly after cells were activated by antigen, which was concerted with PI breakdown. These results suggest that enhanced PI turnover may be an important step in the biochemical sequence of events leading to release of histamine, and that not only Ca2+ but also Mg2+ appears to take a part in stimulus-response coupling in rat mast cells.